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DECLARATION UNDER 37 C.F.R. § 1.132 



I, Wilf A. Keller, hereby declare that: 

1. I received my Ph.D. degree from University of Saskatchewan in Saskatoon. I am 
currently employed by the National Research Council of Canada in the Plant Biotechnology 
Institute at Saskatoon as Research Director for the Transgenic Plant Centre. I have been actively 
engaged in the area of plant cell biology and plant transformation for 30 years. My curriculum 
vitae is attached as Exhibit A. 

2. I have reviewed the references described below. It is my understanding that these 
references have been cited by the Examiner in the above-identified application. 

3. Briefly, it is my opinion that none of the references cited by the Examiner provides a 
demonstration of plant transformation. Molecular confirmation of transformation and Mendelian 
segregation of the introduced genes is lacking in all cases. None of the protocols described in 
these references have gained acceptance among scientists in the general scientific community 
conducting research in the area of plant transformation. At this time the introduction of DNA 
into plants, as described in these references, has not resulted in genetic transformation as 
understood by the scientific community. 

4. Specifically, Soyfer, V.N. (Hereditary variability of plants under the action of 
exogenous DNA. Theoretical and Applied Genetics, 58, 225-235 (1980)) describes the injection 
of DNA into barley grains at the milk stage of maturity. No molecular data confirming the 
occurrence of transformation is presented and Mendelian segregation of characters thought to 
result from transformation was not observed. In the twenty years that have passed since 
publication of this paper no more evidence of transformation using this approach has been 
obtained despite the fact that cloned marker genes are now available. 



5. Turbin, N.V., Soyfer, V.N., Kartel, N.A., Chekalin, N.M., Dorohov, Y.L., Titov, Y.B., 
and Cieminis, K.K. (Genetic modification of the waxy character in barley under the action of 
exogenous DNA of the wild variety. Mutation Research, 27, 59-68 (1975)) describes earlier 
work from the same laboratory that produced the work described above in Paragraph 4 (Soyfer, 
1980). The same comments made in Paragraph 4 apply to this reference. 

6. Holl, F.B., and Olson, D J. (The effect of exogenous DNA on the nodulation of a non- 
nodulating line of Pisum sativum L. Euphytica, 32 (1), 171-176 (1983)), describe an attempt to 
deliver DNA to pea sees by soaking the pea seeds in a solution of DNA. Nodulation was used as 
the criterion for determining whether or not DNA uptake had occurred. No molecular or 
segregation data are presented. Data indicated that stable integration was not accomplished. 

7. Zhou, G-Y. (Genetic manipulation of the ovule after pollination. In: Chapman, G.P., 
Mantell, S.H., and Daniels, R.W. (eds). Experimental manipulation of ovule tissues. Longman, 
New York, pp 240-250. (1986)) describe an attempt to deliver DNA to plants by injection into 
the placenta or stigma of flowers of a range of plants. No molecular data showing integration 
was presented. No Mendelian segregation of any introduced trait was reported. 

8. Kamra, O.P., Ledoux, L., and Huart, R. (Apparent destruction and reutilization of 
heterologous DNA applied to seeds of Lactuca sativa. Arch. Int. Physiol. Biochim. 85 (5): 986- 
987, (1977)) describing soaking lettuce seeds in tritium-labelled bacterial DNA. Radioactivity 
was found at the density of the lettuce DNA. No evidence for genetic transformation of lettuce is 
presented. 

9. Korohoda, J. and Strzalka, K. (High efficiency genetic transformation in maize 
induced by exogenous DNA. Z Planzenphysiol. 94, 95-99, (1979)) describe soaking maize seeds 
in maize DNA extracted from plants carrying a dominant phenotypic marker. The seeds were 
subjected to vacuum treatment and protamine was added to the incubation. No molecular data or 
data showing Mendelian segregation of progeny are presented to support the claim that genetic 
transformation had occurred. 

10. De Lafontayne, J. (A process for transforming cells. European Patent Application 0 
299 552 (Al), 1988)) describes the introduction of barley DNA into the embryo sac of wheat. No 
molecular data or evidence of Mendelian segregation is produced in this patent application to 
support the conclusion that genetic transformation of wheat was accomplished. 

11. In summary, none of these references either describe in detail or present evidence 
which would lead a person of ordinary skill in the art to conclude that the attempted 
transformation of the described plant species by the disclosed method was ever achieved. 
Molecular data showing transformation of the plant species and transmission of introduced DNA 
to progeny plants is lacking in all of the references. 
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I further declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. ^ — \ y SI 
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CURRICULUM V1TAE 



I. BASIC INFORMATION 



Name: 

Date/Place of Birth: 
Present Address: 

Phone (work): 
Home Address: 
Phone (home): 



Wilfred Arthur Keller 

May 12, 1947, Melville, Saskatchewan, Canada 

National Research Council of Canada 
Plant Biotechnology Institute 
110 Gymnasium Place 
Saskatoon, Saskatchewan S7N 0W9 

(306)975-5569 Fax (306)975-4191 

234 Emmeline Road, Saskatoon, S7J 5B6 

(306) 374-5902 



II. EDUCATION 

B.S.A. Crop Science, University of Saskatchewan, 1 969 

Ph.D. Crop Science, University of Saskatchewan, 1 972 

POST DOCTORAL TRAINING 

National Research Council Postdoctoral Fellow at the Max-Planck-lnstitut fur Biologie, Tubingen, West 
Germany 1972-73. 

EMPLOYMENT RECORD 

National Research Council of Canada. Plant Biotechnology Institute, Saskatoon ( 1989 - Present) 

1999 - Present Research Director 

1989 - Present Head, Transgenic Plant Centre 
1 992 - 1 999 Principal Research Officer 

1990 - 1999 Group Leader, Brassica Biotechnology 
1 989 - 1 992 Senior Research Officer 

Agriculture and Agri-Food Canada, Ottawa (1973 - 1989) 



• 1973-1982 

• 1982-1989 

• 1980-1984 

• 1984-1989 



Research Scientist 
Senior Research Scientist 

Head, Genetic Engineering Section, Ottawa Research Centre 
Program Chair, Biotechnology, Plant Research Centre 



IV. APPOINTMENTS, COMMITTEES. BOARDS 

1 . Chairman of the Haploidy and Cell Genetics Program, Ottawa Research Station, 1975-1980. 

2. Adjunct Professor, Biology Department, Carleton University 1976-1992. 

3. Promoted from Research Scientist Level-1 to Research Scientist Level-2, 1977. 

4. Chief of the Genetic Engineering Section, Ottawa Research Station, 1 980-1 987. 

5. Promoted from Research Scientist Level-2 to Research Scientist Level-3, 1982. 

6. Adjunct Professor, Crop Science Department, University of Guelph, 1986- . 

7. Recipient of CSP Canola Research Award, 1 986. 

8. Chairman, Plant Biotechnology Program, Plant Research Center, 1987-1989. 

9. Affiliated Scientist, Plant Biotechnology Institute, National Research Council, 1987-1989. 

1 0. Associate Editor, Plant Cell Tissue and Organ Culture, 1 981 -1 986. 

1 1 . Member of the Research and Technical Committee, Canola Council of Canada, 1986- . 

12. Coordinator of ISTC (MOSST) plant biotechnology network, 1985-1990. 

1 3. Member of the NSERC Grant Selection Committee on Plant Biology, 1 987-1 989. 

14. National Correspondent for the Canada Division, International Association for Plant Cell and Tissue 
Culture, 1986-1990. 

1 5. Chairperson, Organizing Committee of the Second Canadian Workshop on Plant Tissue and Genetic 
Engineering, Ottawa, May 30-June 2, 1988. 

16. Vice-Chairperson, Gordon Conference on Plant Cell and Tissue Culture, 1987. 

17. Chairperson, Gordon Conference on Plant Cell and Tissue Culture, 1989. 

18. Head, Transgenic Plant Centre, Plant Biotechnology Institute, National Research Council of Canada, 
Saskatoon, 1989- . 

19. Leader, Brassica Biotechnology Group Plant Biotechnology Institute, National Research Council of 
Canada, Saskatoon, 1990- . 

20. Adjunct Professor, Department of Crop Science and Plant Ecology, University of Saskatchewan, 1990- . 

21 . Member of the Advisory Committee for the Agriculture and Agri-Food Canada Research Station in 
Saskatoon, 1990- . 

22. Member of the Advisory Committee for the Plant Research Center, Agriculture and Agri-Food Canada, 
1991-1995. 

23. Member of the Review Panel for the Vancouver Research Station, Agriculture and Agri-Food Canada, 
1991. 



24. Member of the Review Panel for the Department of Crop Science and Plant Ecology, University of 
Saskatchewan, 1992. 

25. Member of the CARC sub-committee on Biotechnology, 1 992- . 

26. Member of the Advisory Committee on Biotechnology (RE: regulations for products of biotechnology), 
Food Production and Inspection Branch, Agriculture and Agri-Food Canada, 1992- . 

27. Member of the CEF (Control Experimental Farm) Advisory Committee, Agriculture and Agri-Food 
Canada, 1992-1994. 

28. Member of the Crops Committee, AgWest Biotech, Saskatoon, 1 992- . 

29. Promoted from Senior Research Officer to Principal Research Officer, 1992. 

30. Chairperson of the organizing committee for the Eighth Crucifer Genetics Workshop, Saskatoon, July 
21-24, 1993. 

31 . Adjunct Professor, Department of Plant Science, University of Alberta, 1 994- . 

32. Member of the Agriculture Canada Advisory Committee on Transgenic Plants as Livestock Feed, 1994- . 

33. Member of the Board of Directors, Global Agricultural Biotechnology Association (GABA), 1 994- . 

34. Member of the Board of Directors of AgWest Biotech, 1 995- . 

35. Co-Chair of the Organizing Committee for the Fourth Canadian Workshop on Plant Tissue Culture and 
Genetic Engineering, Saskatoon, June 1-4, 1996. 

36. Member of the Organizing Committee for the Agbiotech International Conference, Saskatoon, June 11- 
14, 1996. 

37. Member of the Sask. Agricultural and Food Adhoc Biotechnology Team to assist in the development, 
1995-1996. 

38. Member of the Stakeholder's Advisory Committee for the Development of a Strategic Plan for 
Saskatchewan's Agriculture Biotechnology Sector, 1995-1996. 



KEY RESEARCH CONTRIBUTIONS 

• Contributed to the development of protocols for the isolation and culture of plant protoplasts (1969-90). 

• Developed a high pH-calcium method for inducing protoplast fusion and producing somatic hybrid ceils 
(1972-73). 

• Developed methodology for the reliable and efficient production of Brassica spp haploids through anther 
culture (1974-84) and isolated microspore culture (1983- ) and transferred these technologies to more 
than 30 public and private Canadian and foreign organizations. 

• Developed reliable somatic hybridization technology in Nicotiana spp, Solanum spp and Brassica spp; 
demonstrated the potential of this technology for the interspecific transfer of desirable agronomic traits 
(1973-91). 



• Collaborated in the application of somatic hybrids (between Nicotiana tabacum and Nicotiana rustica) in 
tobacco cultivar development; this work resulted in the release of the cultivar Delfield which is widely 
accepted by Canadian tobacco growers. 

• Developed tissue culture and plant regeneration procedures for flax, triticale eggplant, canola, mustard, 
cole crops, nigerseed and horseradish (1974- ). 

• Selected herbicide-resistant cell lines from mutagenized haploid canola cell cultures; collaborated with 
molecular biologists in the isolation and characterization of the mutant gene (1985-92). 

• Demonstrated that microspore-derived embryos of canola have the capacity to produce storage lipids 
(oil) in vitro (1976-77); contributed to several studies involving the use of microspore-derived embryos for 
characterization and isolation of lipid biosynthetic enzymes (1987- ). 

• Contributed to research projects involving the cytological, biochemical and molecular characterization of 
microspore-derived embryogenesis in Brassica sp (1979- ). 

• Developed/optimized Agrobacterium-mediated gene transfer methodology in Brassica spp (1990- ). 

• Present research activities include: 1 ) development and application of microspore/haploid production 
methodology in recalcitrant Brassica spp (ie. B. rapa . B. iuncea ); 2) development of reliable and effective 
gene transfer methodology in Brassica spp; 3) genetic improvement of Brassica crops through gene 
insertion including: disease and insect resistance, enhanced seed and oil yield, altered seed composition 
and herbicide tolerance. 

• Production, characterization and utilization of haploid canola (and related Brassica species) developed 
via microspore embryogenesis 

- This technology has been widely adopted by canola breeding organizations. 

• Production, characterization and utilization of somatic hybridization technology in selected crop species. 

- This technology has been successfully employed to produce disease-resistant tobacco varieties. 

• Development and improvement of genetic engineering technology for canola and selected species. 

- Through a collaborative program, contributed to the development of the first transgenic crop 
commercially produced in Canada (i.e. Innovator Canola, commercialized by AgrEvo, 1995). 



INDUSTRIAL RESEARCH COLLABORATIONS 



Allied Chemicals 
Canola Council of Canada 
Imperial Tobacco 
Allelix Inc. 
Hoechst/AgrEvo 
Saskatchewan Wheat Pool 
Dow AgroSciences 
Mycogen Plant Sciences 



(1981 - 1985) 
(1985-1998) 
(1985- 1989) 
(1985- 1988) 
(1986-1997) 
(1991 -1994) 
(1995-2000) 
(1997-1999) 



UNIVERSITY COLLABORATIONS 



Carleton University 
University of Guelph 
McGill University 



Queen's University 
University of Saskatchewan 
University of Manitoba 



(1976 
(1985 
(1989 
(1989 
(1989 
(1992 



Present) 
Present) 



1992) 
1990) 
1990) 
1994) 



PATENTS 



Co-inventor on three patents. 

1 . Contributions to the training of highly qualified personnel 

a) Postdoctoral Fellows/Research Associates 

• A. Ferrie; Brassica microspore culture technology; (1990-94 with NRC, 1994-99 with Canola 
Council; 1999-02 with NRC) 

• J. MacPherson (1994-97); Isolation/characterization of genes and promoters in glucosinolate 
biosynthesis; now with Performance Plants Inc. 

• S, Lee (1996-98); Isolation/characterization of constitutive and tissue-specific promoters; now 
president of Nexgen, Inc. (Korea) 

b) Graduate Students (co-supervised with a University of Saskatchewan faculty member; research 
was undertaken in my lab) 

• S. Lee (1990-96); Ph.D.; Development of transformation and promoter tagging methodologies for 

Brassica oleracea ; now with DongBu Chemicals, S. Korea 

• B. Weston (1991 -continuing/to be completed 1999); Ph.D.; Identification and characterization of 

novel constitutive promoters; now with Plant Genetics Systems 

• V. Babic (1991-94); M.Sc; Development of efficient transformation methodology for Brassica 

carinata 

• V. Babic (1994-97); Ph.D.; Identification and characterization of novel tissue specific promoters in 

B. carinata ; now with Saskatchewan Wheat Pool 

• H-P. Hong (1992-95); M.Sc; Evaluation of floral specific promoters in Brassica napus ; now with 

Saskatchewan Wheat Pool 

• N, El-Rouby (1992-95); M.Sc; Characterization of a cloned myrosinase gene in transgenic 

Brassica and tobacco; now a Ph.D. student at McGill University 

• S. Hughes (1996-1999); M.Sc; Development of effective transformation technology for Eruca 

sativa , now with Dow AgroSciences Canada Inc. 

• C. Sonntag (1999-continuing); M.Sc; Genetic engineering for enhanced phytoremediation 

c) Technicians 

• D. Epp (1990-94); Microspore culture technology; now with Aventis Seeds 

• K, Oddie (1991-94); Canola transformation; accompanied spouse to Quebec 

• J. Schmidt (1991-94); B. iuncea transformation; now with Sask. Wheat Pool 

• M. Swartz (1 991-94); B. rapa transformation; now self employed artist 

• G. Feist (1992-93); B. napus transformation; now a permanent employee in PBI 

• T. Luciw (1992-96); Brassica microspore culture; now with Sask. Wheat Pool 

• D. Puttick (1994-95); B. napus transformation; now with Aventis 

• K. Duryba (1996-97); Brassica microspore culture; now with Dow Agro Sciences 

• J. Schnaider (1996-97); Brassica spp transformation; now with Aventis. 

• D. Aldcorn (1997-2002) Brassica spp transformation; now in Law School 

SUMMARY OF RELATED ACTIVITIES 

1 . Invited to present lecture and laboratory sessions at a plant tissue culture course at the Alton Jones Cell 
Science Center, Lake Placid, New York 1979, 1980, 1981. Organized a full credit Carleton University 
graduate study reading course on plant somatic cell genetics (1980/81 ). 

2. Recipient of NSERC Individual Operating Grants since 1979. Co-recipient of an NSERC Cooperative 
Grant (April 1978-Mar. 1981) and NSERC Strategic Grants (Nov. 1980-Oct. 1983; Nov. 1987-Oct. 1990, 
Nov. 1989-Oct. 1994, Nov. 1995-Oct. 1998). 



3. Recipient of annual research funds (ranging from 20-60 K/yr) from the Canola Council of Canada (1 982-) 
to undertake biotechnology research relevant to canola improvement. 

4. 7 th International Rapeseed Congress, Poland. 1987. Keller, W.A., Fan, Z., Pechan, P., Long., N., 
Grainger, J. An efficient method for culture of isolated microspores of Brassica napus. 

5. 7 th International Rapeseed Congress, Poland. 1987. Faz, Z. Holbrook, L, Keller, W.A. Isolation and 
enrichment of embryogenic microspores in Brassica napus L. by fractionation using percoll density 
gradient, pp.92-96. 

6. Acted as a collaborator on an OMAF-funded project ($30K/yr 1987-90) involving the utilization of 
somatic-hybridization to transfer disease-resistance traits into tomato (in cooperation with the Agriculture 
Canada Research Station in Harrow). 

7. Co-recipient of an IDRC grant ($130K for 2 yr) to undertake research on haploid production in tropical 
oilseeds: sesame, nigerseed and safflower (Apr. 1, 1986 - Mar. 31, 1988). 

8. Developed an in-house collaborative research program with Allied Chemical Canada Ltd. involving the 
production and assessment of Brassica oleracea haploids in the development of hybrid varieties 
(1981-85; total value of contract >$700K). This collaborative project resulted in the establishment of a 
"spin-off 1 company, Paladin Hybrids Inc. 

9. In collaboration with Carleton University and Agriculture Canada, Delhi Research Station, produced 
somatic hybrids of tobacco (Nicotiana tabacum) and a wild species (N. rustica) which were used to 
develop disease-resistant, high quality tobacco breeding lines; played a role in the establishment of a 
5-year research agreement (1987-92; total $41 7K) between Agriculture Canada and Imperial Tobacco 
Ltd. to employ somatic hybridization technology in tobacco improvement. Somatic hybrids were used in 
a breeding program to develop a new tobacco cultivar (Delfield). This represents the first example of a 
case in which somatic hybrids were successfully used in developing a new cultivar. 

10. Developed canola microspore culture technology effective for mutant selection; played a key role in the 
establishment of a 4-year research agreement (Jan. 1 . 1986-Dec. 31 , 1989; $120K/yr) with Hoechst 
Canada Inc. involving in vitro selection for herbicide-resistant canola mutants. 

1 1 . Established collaborative research on cell biology and genetics with Carleton University; acted as 
co-supervisor for five M.Sc. and three Ph.D. projects. 

12. While employed at Agriculture Canada, served as advisor for six NSERC postdoctoral scientists and six 
sabbatical visitors. 

13. Played an organizing role in the development of a proposal for a NSERC sponsored National Network of 
Centres of Excellence (May-Oct., 1988). 

14. As Chairman of the Plant Biotechnology Program, Plant Research Centre (1987-1989), responsible for 
providing scientific and administrative leadership for a staff of 12 professional staff members; advised the 
Director and Deputy Director on issues in the area of biotechnology; served as a resource person for 
senior managers in the Research Branch; supervised two technicians; provided advice to students, 
visiting scientists and industry contract staff. (With the inclusion of students, visitors and industry staff, 
the program consisted of 50-55 persons). 

1 5. Co-recipient of a major NSERC strategic grant to D.T. Dennis, Queen's University (and five co- 
applicants) valued at 283 K/yr for 4 years (1989-93) and extended for an additional year (1993-94) at 200 
K to undertake research on genetic engineering of altered carbon metabolism in canola with the aim of 
increasing oil content. Presently supervising a technical assistant (supported by the grant) who is 
producing and characterizing transgenic canola at both greenhouse and field plot levels. 



1 6. Established collaborative research on genetic engineering of crops with the University of Saskatchewan; 
appointed as adjunct professor, Dept. of Crop Science and presently co-supervising five graduate 
students. 

17. NRC team leader collaborative project with Hoechst Canada (now AgrEvo Canada) on genetic 
engineering of herbicide resistance in Brassica spp. ($200 K/yr for 5 years, 1990-94). Provide 
supervision to Hoechst employees and advice to the Hoechst Biotech team leader and to senior Hoechst 
managers. 

18. Manager of a IRAP-M project with Garst Seeds Canada on development/application of microspore 
embryogenesis in canola ($10 K/yr for 2 years, Dec. 90 - Dec. 92). 

19. Leader of a NRC Contribution project with Sask Wheat Pool (SWP) on production and utilization of 
microspore-derived plants of Brassica iuncea in the development of canola quality B. iuncea . Along with 
a NRC Research Associate, provide advice/guidance to two SWP technical assistants. 

20. 8 th International Rapeseed Congress, Saskatoon. 1991. Simmonds, D.H., Gervais, C, Keller, WA 
Embryogenesis from microspores of embryogenic and non-embryogenic lines of Brassica napus. 

21. 8 th Intenational Rapeseed Congress, Saskatoon. 1991. Oelck, M.M., Phan, C.V., Eckes, P., Donn, G. t 
Rakow, G., Keller, W.A. 1991 . Field resistance of canola transformants (Brassica napus L.) to Ignite 
(Phosphinotricin). 

22. Co-leader of an NRC Contribution project with the Canola Council of Canada and the Sask. Canola Dev. 
Commission (Apr. 1 , 1992 - Apr. 1 , 1995) on the improvement of canola through insertion of genes for 
disease resistance and insect tolerance. Provide co-supervision to two technical officers. 

23. Played a key role in the establishment of an IRAP-supported consortium project (July '92 - July '95) of 
seven Brassica campestris canola breeding organizations to undertake research on the development of 
microspore culture/haploid production. Consortium members include Agriculture Canada Research 
Station at Saskatoon, University of Manitoba, Alberta Wheat Pool, Western Grower Seed Corp, Zeneca 
Seeds, Pioneer Hi-Bred and King Agro. Members are represented by the Canola Council of Canada. 
Along with a Research Associate, provide supervision to three research technicians supported by the 
consortium to undertake this research. 

24. Iowa International Crop Science Congress. 1992. Downey, R.K., Keller, W.A. Modifying oil and protein 
crop plants: New concepts and approaches. 

25. Established cooperative research with University of Manitoba staff in the area of Brassica cell and tissue 
culture and gene transfer. (Involves collaboration with Prof. R. Scarth, C.E. Palmer and B. Fristensky.) 
Part of this collaboration involves support from the Western Grains Research Foundation (July '93 - July 
'96) to undertake cooperative research on the transfer of disease resistance response genes into canola. 
A half-time research technician working at PBI is supported by this Grant. 

26. NRC leader of a contractual agreement (1993-94) involving the transfer of Brassica gene transfer 
technology to PGS Canada. 

27. NRC scientific coordinator for a collaborative project (1994-1998) with Zeneca Seeds Canada Inc. on the 
development of disease tolerant canola through application of cell culture selection technique. 

28. NRC leader/coordinator for a collaborative project with AgrEvo Canada to generate herbicide-tolerant 
Brassica crops and to establish a molecular-based hybrid seed production system for canola (1994- 
1997). 

29. Member of a PBI collaborative research project with CanAmera Foods (includes financial support from 
NRC's Biotech Contribution Fund) on the development of super high erucia acid rapeseed, (PBI's Seed 



Oil Modification Group is the lead group with the Brassica Biotech Group providing support in genetic 
transformation) 1994-97. 

30. 9 th International Rapeseed Congress, Cambridge. 1995. Dormann, M., Wang, H.-M., Datla, N., Ferrie, 
A.M.R., Keller, W.A., Oelck, M.M. Transformation of freshly isolated Brassica microspores and 
regeneration to fertile homozygous plants, pp. 816-818 

31 . Played a key role in the establishment of a consortium project (July, 1995 - July, 1998) which includes 10 
canola industry organizations (Canola Council of Canada, Sask. Canola Dev. Comm., Canola Exporters 
Assoc., Agriculture Canada, Dow-Elanco, Limagrain Genetics, Pioneer HiBred, Plant Genetic Systems, 
University of Manitoba and Zeneca Seeds) undertaking collaborative research with PBI on the application 
of microspore mutagenesis to generate desirable fatty acid profiles in B. rapa . This project is partially 
supported by IRAP. 

32. Along with two other PBI research officers, co-leads a collaborative project with the Canola Council of 
Canada and the Sask. Canola Dev. Comm. (partially supported by IRAP) on the construction of a 
cassette of genes for fungal disease resistance in canola, June 1995 - June 1998. 

33. Member of a collaborative research team (led by P. Covello, PBI and also including Agriculture Canada 
scientists) employing molecular based strategies for enhancement of squalene production in canola. 
This project (Apr. 1995 - Mar. 1998) is supported by National Biotechnology Strategy funds and Agric. 
Dev. Funds (Sask.). 

34. Member of a collaborative research team (led by Dr. G. Selvaraj, PBI and also including Agriculture 
Canada scientists) employing molecular-based strategies for reduction of sinapine in canola meal. This 
project (Apr. 1995 - Mar. 1998) is supported by National Biotechnology Strategy funds. 

35. Member of a network undertaking research on productivity enhancement in oilseeds through alteration of 
carbohydrate metabolism (Apr. 1995 - Mar. 1998). The network includes Agriculture Canada (Ottawa, 
Saskatoon), NRC/PBI and Queen's University is receiving support from Canola Council of Canada, 
NSERC and the National Biotechnology Strategy. 

36. Leader of a project on the development of a biotechnology (i.e. genetic transformation) base for yellow 
mustard (Sinapis alba ). This three year project (Sept. 1995 - Sept. 1998) is supported by an Agric. Dev. 
Fund grant and involves cooperation with Agriculture Canada (Saskatoon) and the University of 
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37. Coordinator of collaborative project between PBI (Brassica Biotechnology and Promoter Technology 
Groups) and Dow-Elanco Canada for the application of biotechnology to improve canola meal quality 
(Sept. 1995 -Sept. 1998). 

38. Supplement of the First International Conference in Egypt on Plant Tissue Culture and its Application. 
1999. Georges, F., Hussain, A., Keller, W.A. Transcription patterns of the calreticulin gene in Brassica 
napus seedlings under different environmental stress conditions, pp. 26-40 

39. XIV Internationa Congress on Sexual Plant Reproduction, Banff. Ferrie, A.M.R., Stevenson, D., Keller, 
W.A. 2000. Induction of microspore embryogenesis in B. napus with polyethylene glycol. 

40. Interviewed on numerous occasions by media representatives (including radio, television, newspaper); 
involved in the development of a 1993 documentary on biotechnology, "The Plant Gods". 

41 . Has made numerous presentations relevant to biotechnology and public awareness, consumer 
acceptance, etc. 

42. As Head of the PBI Transgenic Plant Centre, responsible for ensuring that the objectives of the Centre 
are met. These include: 1 ) collaboration with plant breeding and biotechnology agencies (on a cost 



recovery basis) to expedite commercialization of elite material produced through biotechnology; 2) 
enhancing the capability of PBI's research groups to undertake large scale, reliable assessment of 
genetically engineered plants; 3) providing guidance for the technical manager and 2 technical officers; 
and 4) advising the Director of Research and Director General on matters relating to assessment of 
transgenic plants. 

43. As leader of the PBI Brassica Biotechnology Group, responsible for coordination of core research and 
collaborative initiatives and ensuring that the goals of the project are achieved; the group presently has 4 
research officers, 3 research associates, 6 technical officers and approximately 25 guest researchers; 
provide supervision and/or advice to members of the group; participate in the PBI Planning and Review 
Committee (PARC) which reports to the Director General. Presently supervising one Research 
Associate, one NRC continuing technical officer, two visiting technical officers and four graduate 
students. 

CULTIVAR DEVELOPMENT 

1 . Pandeya, R.S., J.E. Brandle, J.C.D. Ankersmit, W.D. Rogers and W A Keller. 1991 . Delfield flue cured 
tobacco. (Information on this cultivar published in Can. J. PL Sci in 1991). 
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1. Development of procedures for regenerating plants from cultured somatic cells/explants. 

During the last 25 years I have been actively involved in the development of regeneration protocols for 
a wide range of crop species including Brassica spp, Sinapis alba , Solanum spp, Lvcopersicon 
esculentum , Amoracia spp, LesauereHa spp, Triticale . Linum usitatissimum , Medicaqo spp, Antirrhium 
maius and Echinacea spp. These methodologies have been successfully employed for clonal 
propagation, somatic hybridization and genetic transformation. Representative publication: Bonfils, 
A.C., Sproule, A., Webb, J A, and Keller, W.A., 1992. Plant regeneration from stem and protoplast 
culture of Brassica iuncea (mustard). Plant Cell Reports 11: 614-617. 

2. Development of methodology for producing haploids and doubled haploid plants of Brassica 
spp via anther and microspore culture. During the last 25 years I have been engaged in the 
development, optimization, and application of haploid production systems in canola (B. napus , B. 
rapa ), mustard (B. iuncea . Sinapis alba ) and cole crops (B. oleracea). In the last 10 years our efforts 
have particularly focussed on embryogenesis in isolated microspore cultures. Microspore 
embryogenesis technologies have been transferred to other organizations. Applications include 
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A.M.R., Epp, D.J. and Keller, WA, 1994. Evaluation of Brassica rapa L genotypes for microspore 
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somatic hybrids. We undertook detailed characterization of these plants and in one case we 
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Weston, B., Keller, W.A., Webb, J., and Gleddie, S., 1993. Production and characterization of 
asymmetric somatic hybrids between Arabidopsis thaliana and Brassica napus . Theor. Appl. Genet. 
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4. Development/optimization of genetic transformation protocols for cruciferous crops. During 
the last 10 years I have focussed on the subject of Aarobacterium -mediated gene transfer and its 
application to improvement of Brassica crops. We have been able to develop reliable and efficient 
methods for introducing genes into several species including B. napus , B. rapa , B. iuncea , B. 
oleracea , B. carinata , Sinapis alba , Eruca sativa and Lesauerella fendleri . We have characterized 
transgenic plants and evaluated their progeny in the field. We are actively working with private and 
public sector organizations to evaluate the commercial potential of selected transgenic lines. 
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promoters, the development of proprietary transgenic approaches for canola meal and oil 
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R.W., Kurylo, E„ Shi, X., Schnaider, J., Datla, R., Keller, W.A., and Selvaraj, G. 2000. Identification of 
a CYP84 Family of Cytochrome P450-Dependent Mono-Oxygenase Genes in Brassica napus and 
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